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(57) Abstract 

The invention relates to a terminal equipment and to a 
method for transmitting information not relating to a call to a 
telephone user in a cellular radio system comprising a number 
of terminal equipments (20a-20c) and base staticms (22a-22c) 
communicating over a radio path, in which method information 
not relating to the calls is sent from the system to the terminal 
equipments (20a-20c) which display the information in a display 
unit . (35). For conveying versatile infomiation effectively to a 
terminal equipment user, the display imit (35) of the terminal 
equipement is controlled in such a way that the display unit (35) 
displays alternately call-related information and ii^onnation not 
relating to the calls. 
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Method and terminal equipment for transmitting 
information not relating to a call 



The present invention relates to a method for 
5 transmitting information not relating to a call to a 
telephone user in a cellular radio system comprising a 
number of terminal equipments and base stations com- 
municating over a radio path, in which method informa- 
tion not relating to the calls is sent from the system 
10 to the terminal equipments which display the information 
in a display unit. 

The invention also relates to a terminal equip- 
ment in a cellular radio system, comprising a cellular 
radio transceiver, a display unit, and means for receiv- 
15 ing from the cellular radio system textual information 
intended for the user and not relating to the calls to 
be forwarded. 

Conventional terminal equipments intended for 
speech transmission that are used in cellular radio sys- 
tems today have a display unit as well, through which 
various types of information relating to calls and call 
establishment can be conveyed to the user. Typically the 
display unit displays for example the field strength of 
the signal received by the terminal equipment from the 
25 base station, the telephone number of the other sub- 
scriber, and the duration of the call. 

It is also possible to convey other text 
information in the form of 'short messages' in digital 
cellular radio systems. In such a case, the display unit 
30 of the terminal equipment that received the short mess- 
age displays a brief message typically having a length 
of a few words. The length of the message is limited by 
the size of the display unit, which is very small in 
typical terminal equipments. Short messages are one-time 
35 user-to-user type messages, which are read once and 



20 



wo 96/42175 



PCT/FI96/00321 



2 

deleted from the tnemory of the terminal equipment. The 
implementation of short messages is described in detail 
in GSM specification TS GSM 03.40, which is incorporated 
herein by reference. 

5 Solutions in accordance with the prior art are 

intended for user-to-user communication in which the 
delivered message can be discarded after reading. The 
prior art solutions are rather poorly suited to con- 
veying long-term information. 

0 It is an object of the present invention to 

enable conveying of various kinds of information to one 
or more terminal equipments simultaneously as the 
information necessary for the calls and call estab- 
lishment is also visible to the user. 

5 This object is achieved with a method as set 

forth in the preamble, which is characterized in that 
the display unit of the terminal equipment is controlled 
in such a way that the display unit displays alternately 
call-related information and inforgtation not relating to 

0 the calls. 

The terminal equipment set forth in the preamble 
is characterized in that it comprises means for control- 
ling the display unit in such a way that the display 
unit displays alternately call-related information and 

5 information not relating to the calls. 

The method of the invention makes it possible to 
realize a versatile information service to terminal 
equipment users. The invention can be applied in any 
conventional cellular radio system. 

0 As cellular radio systems are becoming more com- 

mon and as their coverage areas are in many places 
replacing systems implemented with fixed wired telephone 
connections, it has become necessary to develop pay 
telephones utilizing cellular telephone systems. A need 

5 for such telephones exists for instance in an area where 
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no fixed wire telephone connections have been con- 
structed, or in applications in which a pay telephone is 
located in an environment where a connection to a fixed 
network is not readily available, for instance in moving 
5 vehicles. The method of the present invention can be 
applied with particular advantage in a system in which 
pay telephones have been implemented with terminal 
equipment. In that case, information services can be 
furnished on the display of the terminal equipment when 

10 the telephone is in idle mode and also during calls. 

Information services may include any information 
that is of interest to customers, such as information on 
road traffic congestions in the surroundings of the ter- 
minal equipment, information on stock exchange quota- 

15 tions, or advertisements. 

The method and the terminal equipment in 
accordance with the invention can be implemented in any 
cellular radio system, such as the NMT, AMPS, TAGS and 
GSM. In the terminal equipment of^^the invention, it is 

20 possible to apply the characteristics of the cellular 
radio systems effectively to the special requirements of 
a pay telephone. In particular, the above-mentioned 
information transfer can be realized for instance in the 
GSM and DCS systems by using 'short messages'. The 

25 information can thus be conveyed during a call, and it 
is not necessary to reserve a separate radio channel for 
this purpose, but the information can be transmitted by 
means of signalling during the call. 

In the following, the invention will be ex- 

30 plained in greater detail with reference to the examples 
in accordance with the accompanying drawings, in which 
Figure 1 is a schematic representation of the 
configuration of a pay telephone system. 

Figure 2 schematically represents an example of 

35 the transmission of a super me; sage. 
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Figure 3 illustrates an example of the construc- 
tion of a terminal equipment of the invention on block 
diagram level, and 

Figure 4 illustrates a possible construction for 

5 the control unit by means of a block diagram. 

In the following, the invention will be de- 
scribed in detail using as an example the digital GSM 
mobile telephone system, yet without being restricted 
thereto. It will be apparent that the terminal equipment 

0 of the invention can be implemented with minor 
modifications in any analog or digital cellular radio 
system, as stated previously. 

In a preferred embodiment of the invention, the 
terminal equipment displaying extra information is a pay 

5 telephone, but the invention may likewise be applied to 
terminal equipments in normal use. 

Figure 1 illustrates the configuration of a pay 
telephone system to be realized in a cellular radio net- 
work. The system comprises a numljgr of pay telephones 

0 20a-20c, each communicating with base stations 22a-22b 
via a radio path 21a-21c. With regard to the radio path 
and the base station, the terminal equipments serving as 
pay telephones are no different from conventional 
subscriber terminal equipment. The base stations 22a-22b 

5 typically communicate with base station controllers 24a- 
24b via transmission links 23a-23b, which can be 
implemented with an optical cable, copper wireline or 
radio relay link, and each base station controller 
controls several base stations. The base station 

0 controllers 24a-24b in turn communicate with a mobile 
exchange 26 via transmission lines 25a-25b, said mobile 
exchange controlling the operation of the base station 
controllers and forwarding the calls from the terminal 
equipments further to a fixed network or to other parts 

5 of the cellular radio system through transmission lines 
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27. 

In the exemplary GSM system, the control equip- 
ment 30 of the pay telephone system is connected for 
instance by using an X.25 connection 29 to a short mess* 
5 age service centre 28, which in turn communicates with 
GSM cellular networks and the mobile exchanges thereof. 
The above description of a cellular radio system thus 
relates to the GSM system, but it is obvious that even 
though the construction in other systems differs in its 

10 details from that which is described, there are no dif- 
ferences as regards the essential parts of the construc- 
tion. It should be noted that it is possible to realize 
a pay telephone system without a short message service 
centre also in the GSM system by connecting the control 

15 equipment 30 of the pay telephone system to the cellular 
radio system in other known ways, for instance by means 
of a modem. 

In a preferred embodiment of the invention, the 
control and management of the information to be dis- 

20 played to the customer, i.e. to the user of the terminal 
equipment, are incorporated in the pay telephone control 
equipment 30. The same information may be transmitted to 
one or several terminal equipments controlled by the 
control equipment. 

25 In a preferred embodiment of the invention, the 

information to be displayed to the customer, i.e. to the 
user of the terminal equipment, is delivered to the ter- 
minal equipment in the form of short messages. The com- 
munication protocol is based on the use of a super mess- 

30 age consisting of one or more short messages. The short 
message service of the GSM is based on sending separate 
independent messages. In the solution in accordance with 
the invention, a sequence number is attached to each 
message of the super message for the detection of trans- 

35 mission error situations. The recipient of the message 



wo 96/42175 



PCT/n96/00321 



6 

acknowledges the receipt of the message to the send r. 
The reason for a negative acknowledgement may be recep- 
tion of an incorrect super message, which is detected on 
the basis of the sequence numbers or check sums for the 
5 messages • 

The control equipment 30 of the pay telephone 
system thus forwards the messages to the short message 
service centre 28, which handles the relaying of actual 
short messages to all addressed terminal equipments. In 

10 the solution in accordance with a preferred embodiment 
of the invention, the communication protocol is effici- 
ent, because simultaneously as the control equipment 30 
sends super messages to the pay telephones, it can 
receive acknowledgements of short messages sent by the 

15 short message service centre 28. 

The following is a description of the structure 
of a super message in accordance with the invention. The 
super message SprM consists of one or more separate 
short messages SMi: ^ 

20 

SprM = SMO + SMI + . . . + SMn, 

Each short message SMi has a Short Message Sys- 
tem Part SMSi, e.g. information on the sender and 
25 recipient. The structure of the Short Message System 
Part is described in detail in the GSM specification 
03.40 referred to above. In addition to the system part, 
each message comprises a Short Message User Part SMUi 
that contains the actual message to be sent: 

30 

SMi = SMSi + SMUi, where i « 0...254. 

The structure of the Short Message User Part may 
be illustrated by the formula 

35 
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SMUl = Id + SM_No + Data + Check_Sum 

where Id is the identification of the super 
message, preferably having a length of 1 byte, SM_No is 
5 the short message sequence number, preferably having a 
length of 2 bytes. Data is the information to be sent, 
having a length of 1 - n bytes, and Check_Sum is a 
modulo 256 sum of bytes in SMU, having a length of 1 
byte. 

0 Figure -2 illustrates an example of a situation 

in which a super message consisting of three short mess- 
ages SMO, SMI, SM2 is sent. The pay telephone system 
control equipment PMS transmits the messages to the 
short message service centre SM-SC, which acknowledges 

5 the received messages and relays them further to the pay 
telephone PP. The pay telephone PP acknowledges the 
received messages to the short message service centre 
SM-SC, and the acknowledgement is also transmitted to 
the pay telephone system control equipment PMS. The 

0 short message service centre sends an indication of the 
delivery of the acknowledgement to the pay telephone. 

Figure 3 illustrates an example of a preferred 
embodiment of a terminal equipment of the invention. The 
terminal equipment of the invention comprises a cellular 

5 radio transceiver 31 and a control unit 33 connected 
directly to the transceiver 31 without a two- wire con- 
nection. The terminal equipment of the invention also 
comprises a collecting means 34 connected to the control 
unit 33. The terminal equipment typically also comprises 

0 a dialling means 36 with which a desired telephone num- 
ber is dialled, display equipment 35, and a receiver 37. 
The terminal equipment may also comprise means 38 en- 
abling a hands-free facility, comprising a loudspeaker 
39, a microphone 40 and the required amplifiers. Some or 

5 all of the above components may, if desired, be directly 
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integrated Into the transceiver 31, but they may also be 
implemented as separate means, even if structurally 
within the same casing. 

The purpose of the collecting means 34 is to 
5 enable the user to be charged for executing a call in 
accordance with the current tariff and the character- 
istics of the call executed. The collecting means 34 can 
be implemented in a variety of known ways. A typical 
implementation is to use a call card reading/writing 
10 device. The cards used may be for instance disposable 
cards which contain a certain amount of talk time and 
which cannot be reloaded. It is also possible to use 
loadable call cards, various smart cards or credit 
cards. When credit cards are used, the control unit 33 
15 must be capable of checking the credit standing. It is 
also possible to use 'proximity cards', i.e. cards that 
are read and written into without any physical contact 
between the reading device and the card, in the equip- 
ment. Hence the use of wearing parts in the device is 
obviated, such parts being included for instance in a 
magnetic card reading device. In such a case, the equip- 
ment may also be implemented without any openings in the 
exterior, which will reduce the possibility of van- 
dalism. 

25 The purpose of the transceiver unit 31 is to 

establish a radio connection to a base station when re- 
quired, in order that a call may be forwarded. The unit 
31 also handles all procedures relating to the main- 
tenance of the radio path and the call that are normally 

30 the task of a mobile telephone. The unit 31 also re- 
ceives the short messages transferred by the base sta- 
tion and transmits them to the control unit 33 for pro- 
cessing. Likewise, the unit 31 sends acknowledgements of 
received short messages to the base station under the 

35 control of the control unit 33. 



20 
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The purpose of the control unit 33 is to control 
the pay telephone. The control unit typics^lly comprises 
a microprocessor, fixed and reprogrammable memory cir- 
cuits, multiplexing means and switches. The control unit 
controls the operation of the other units of the equip- 
ment, keeps a record of the calls executed and handles 
the charging. 

Figure 4 illustrates a possible way of embodying 
the control unit 33. In the figure, the control unit is 
connected to the transceiver unit via a bus 32, and the 
control unit is provided with a bus buffer 41, which can 
be implemented with separate components. The unit com- 
prises a microprocessor 42, which may be for instance 
model Intel 80C32 or equivalent. The processor has con- 
15 nected to it detector means 43 detecting whether the 
performance of the processor program is interrupted 
owing to an error and restarting the processor when 
needed. The control unit further comprises memory means 
44, into which a program code i& stored. The memory 
means 44 can be implemented for instance with a 'flash 
memory circuit', which can be updated. The control unit 
further comprises second memory means 45, into which for 
instance payment transaction data and received short 
messages are stored. The second memory means 45 are bat- 
25 tery secured. The unit further comprises buffering means 
46, 47, of which the buffer 46 serves as a data out buf- 
fer, with outgoing lines 48 for controlling the col- 
lecting means 34, to audio switches, and for controlling 
the dialling means 36. The buffering means 47 serve as 
30 a data in buffer, with incoming lines connected for 
instance to the dialling means 36, the receiver 37, and 
the collecting means 34. Furthermore, there is a 
connection 50 from the processor 42 to the display means 
35. 

35 The display equipment 35 used may be for ins- 
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information alternates with information relating to th 
proceeding of the call, and when the equipment is in 
idle mode, information relating to the field strength or 
other information facilitating call establishment or the 
use of the telephone can alternate with the extra 
information on the display. When the equipment is in 
idle mode, the display may naturally also be switched 
off, and the alternation of information may be applied 
only during a call. 

The dialling means 36, can. be preferably imple- 
mented by utilizing prior art for instance by means of 
a 5*4 matrix keyboard and a decoder. When a user de- 
presses a key, the state of the depressed key is for- 
warded to the microprocessor, which reads the code of 
15 the depressed key from the decoder. The dialling means 
36 may consist of dialling means comprised by the actual 
transceiver, or dialling means connected to the data bus 
of the transceiver or to the control unit. The dialling 
means 36 may be located in the receiver 37 or integrated 
20 into the casing structure. 

The terminal equipment of the invention prefer- 
ably comprises means 38 for enabling the hands-free 
facility. Said means can be implemented by using known 
components, and they comprise a loudspeaker 39, a micro- 
25 phone 40, and the required amplifiers for producing a 
sufficient volume level. The hands-free facility may be 
switched on by means of the dialling means 36, when 
desired. 

A pay telephone must forward information on the 
30 payment transactions to the system operator. In the ter- 
minal equipment of the invention, payment information 
can be conveyed preferably during calls, with no need to 
establish a radio connection separately for data trans- 
mission. The terminal equipment of the invention com- 
35 prises means 31, 33 for transmitting the payment data of 
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telephone instBlled in a 

Even though the invention has been explained in 
rw.ferenoe to e»a»ples in accoraanoe «ith 
the above with reference t 

- --rrl:^"" thU can be .o^inea in a 
re:rw7r»-in the scope o. the inventive idea 
disclosed in the appended claims. 
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base station network. A terminal equipment of this kind 
may be for instance a vehicle-mounted pay telephone 
such as one installed in a taxi or a bus, or a pay 
telephone installed in a train and moving with the 
train. 

Even though the invention has been explained in 
the above with reference to examples in accordance with 
the accompanying drawings, it is obvious that the inven- 
tion is not restricted to them but can be modified in a 
variety of ways within the scope of the inventive idea 
disclosed in the appended claims. 
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atlng to the call alternately displayed In the display 
unit (35) is changed at giv n intervals. 

6. A terminal equipment as claimed in claim 2, 
c haracterized in that the terminal eguip- 
5 ment comprises means (33) for controlling the display 
unit (35) in such a way that the message contained in 
the received message is displayed to the user in two or 
more parts, which are displayed in succession at given 
intervals. 

10 7. A terminal equipment as claimed in claim 2, 

characterized in that the terminal equip- 
ment comprises means (33) for storing several different 
messages to be displayed, and means (33) for controlling 
the display unit (35) in such a way that each stored 

15 . message is displayed to the user in succession at given 
intervals. 

8. A terminal equipment as claimed in claim 1, 
characterized in that the terminal equip- 
ment comprises a control unit (33 ^controlling charging 

20 operations and being directly connected to the cellular 
radio transceiver, and a collecting means (34) connected 
to the control unit (33). 

9. A terminal equipment as claimed in claim 8, 
characterized in that the control unit (33) 

25 is connected to the cellular transceiver (31) via a bus 
interface (32). 

10. A terminal equipment as claimed in claim 8, 
characterized in that the terminal equip- 
ment comprises means (31, 33) for transmitting the 

30 charging data of the previous call executed to the unit 
(30) controlling the payment transactions during the 
next call executed at the terminal equipment. 

11. A method for transmitting information not 
relating to a call to a telephone user in a cellular 

35 radio system comprising a number of terminal equipments 
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(20a-20c) and base stations (22a-22c) communicating over 
a radio path, in which method information not r latlng 
to the calls is sent from the system to the terminal 
equipments (20a-20c) which display the information in a 
5 display unit (35), characterized in that 
the display unit (35) of the terminal equipment is con- 
trolled in such a way that the display unit (35) dis- 
plays alternately call-related information and informa- 
tion not relating to the calls. 
10 12. A method as claimed in claim 11, char- 

acterized in that messages not relating to the 
calls are sent to the terminal equipments by means of 
one or more short messages. 

13. A method as claimed in claim 11, c h a r - 
15 acterizedin that the same message not relating 

to the calls is sent to one or more terminal equipments 
(20a-20c). 

14. A method as claimed in claim 11, char- 
acterized in that the disglay unit (35) of the 

20 terminal equipment is controlled in such a way that the 
information displayed in the display unit (35) is 
changed at given intervals. 

15. A method as claimed in claim 14, char- 
acterized in that an indication of the desired 

25 interval after which the information displayed in the 
display unit (35) is changed is sent to the terminal 
equipments (20a-20c) by means of short messages. 

16. A method as claimed in claim 11, char- 
acterized in that information not relating to 
the calls is displayed both when a call is in progress 
and when the telephone is in idle mode. 
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